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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a bump constitution, capable of being jointed 
using low pressure, while preventing oxidation of Sn prior to jointing, in an electronic 
component provided with an electrode and a bump containing Sn to be fused so as to 
be jointed with a mating member formed on the surface of the electrode. 
SOLUTION: For the bump 30 provided on an IC chip 10 as an electronic component, a 
diffusion preventing layer 31, a first layer 33 composed of Sn and a second layer 34 as 
the uppermost surface layer composed of Ag or Au are successively laminated starting 
from the side of the electrode 14. The weight ratio of the first layer 33 and the second 
layer 34 is set so as to be the eutectic composition of metals which constitutes the 
first and second layers 33 and 34, when the bump 30 is fused. 
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CLAIMS 



tClaim(s)] 

[Claim 1] They are the electronic parts which have the bump (30) by whom melting is done in order to be formed in the front face of an 
electrode (14) and this electrode and to join to phase hand part material (20). Said bump From said electrode side, the laminating of the 
2nd layer (34) as the 1st layer (33) which consists of Sn, and the maximum surface layer which consists of Ag or Au is carried out one 
by one. Electronic parts characterized by being set up so that it may become the eutectic presentation of the metal with which the 
weight ratio of said 1st layer and said 2nd layer constitutes said 1st and 2nd layers when said bump fuses. 

[Claim 2] Said 2nd layer (34) is electronic parts according to claim 1 characterized by being Ag and setting the weight ratio of said 1st 
layer (33) and said 2nd layer as a weight ratio from which Sn becomes 96.5% of the weight, and Ag becomes 3.5 % of the weight. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic parts which have the bump by whom melting is done, in order to be 

formed in the front face of an electrode and this electrode and to join to phase hand part material. 

[0002] 

[Description of the Prior Art] When the electronic parts and the phase hand part material which have a bump are conventionally joined 
through the bump concerned. Usually, either is constituted from Au(gold) or Ag (silver) among the electrodes of a bump and phase hand 
part material. Another side is constituted from Sn (tin) and the approach of joining by carrying out thermocompression bonding of the 
bump of electronic parts and the electrode of phase hand part material, and forming the diffusion alloy layer of Sn, Au, or Sn and Ag is 
adopted (for example. JP.9-1 0251 4.A etc.). 
[0003] 

[Problem(s) to be Solved by the Invention] this invention person examined the case where Sn constituted the bump of electronic parts. 
Although a bump is formed in the electrode surface of electronic parts, when forming in this electrode surface the bump who consists 
of Sn, a bump is formed through the diffusion prevention layer (barrier metal) for preventing diffusion with the metals (aluminum, 
copper, etc.) and Sn which constitute an electrode. 

[0004] However, if the electronic parts which have the bump who contains Sn in this way tend to be formed and it is going to join this 
to phase hand part material, the following problems will arise. That is, Sn which constitutes a bump will cause the yield fall of junction, if 
Sn oxidizes before junction, since it has the property which is very easy to oxidize. 

[0005] Moreover, in the configuration which piles up these semiconductor chips and is joined, and the so-called three-dimension chip 
laminating configuration, it is necessary [ it ] from the need for forming a through hole etc. for a semiconductor chip about 50 
micrometers and to make thickness of a chip very thin, using a semiconductor chip as [ both ] electronic parts and phase hand part 
material. 

[0006] With such a thin semiconductor chip, by impressing a pressure (for example, 8x107 to 3x108Pa), and an elevated temperature 
(for example, 350 degrees C - 400 degrees C), in case chips are joined by thermocompression bonding, a crack and curvature occur for 
a chip and the thermocompression bonding of chips itself becomes difficult. 

[0007] It aims at offering a bump configuration joinable by the low pressure, setting to the electronic parts which have a bump 
containing Sn by which melting is carried out and preventing oxidization of Sn before junction, in order to form this invention in the 
front face of an electrode and this electrode and to join it to phase hand part material in view of the above-mentioned problem. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in claim 1 and invention according to claim 2 They 
are the electronic parts which have the bump (30) by whom melting is done in order to be formed in the front face of an electrode (14) 
and this electrode and to join to phase hand part material (20). A bump From an electrode side, the laminating of the 2nd layer (34) as 
the 1st layer (33) which consists of Sn, and the maximum surface layer which consists of Ag or Au is carried out one by one. The 
weight ratio of the 1st layer and the 2nd layer is characterized by being set up so that it may become the eutectic presentation of the 
metal which constitutes the 1st and 2nd layers, when a bump fuses. 

[0009] Since a bump's maximum front face is considering as the configuration covered from Ag or Au which cannot oxidize 
comparatively easily according to this invention, oxidization of Sn in the bump before junction can be prevented. 

[0010] Moreover, since according to this invention the weight ratio of the 1st layer and the 2nd layer is set up so that it may become 
the eutectic presentation of the metal which constitutes the 1st and 2nd layers when a bump fuses, Minimum temperature required in 
order to fuse a bump can be reduced even to low temperature compared with the conventional thermocompression bondings, such as 
eutectic temperature (221 degrees C) of Sn and Ag, or eutectic temperature (220 degrees C) of Sn and Au. 

[0011] And since melting of the bump can be carried out at such comparatively low temperature, a pressure required for junction can 
also be made low as much as possible (for example, 1.5x106 to 1.5x107Pa). Thus, according to this invention, a bump configuration 
joinable by the low pressure can be offered, preventing oxidization of Sn before junction. 

[0012] In addition, the sign in the parenthesis of each above-mentioned means is an example which shows correspondence relation 

with the concrete means of a publication to the operation gestalt mentioned later. 

[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt which shows this invention in drawing is explained. Drawing 1 is the 
outline sectional view of what joined the electronic parts 10 which have a bump concerning the operation gestalt of this invention to 
the phase hand part material 20 (electronic-parts zygote), and drawing 2 is the outline sectional view showing the detail configuration 
of the bump 30 before junction of the electronic parts 10 shown in drawing 1 R> 1. 

[0014] In drawing 1 , after the 1st IC chip 10 as electronic parts, the laminating of the 2nd IC chip 20 as phase hand part material is 
carried out, the three-dimension chip laminating configuration is formed, and both [ these ] the IC chips 10 and 20 are joined through 
the bump 30 prepared in the 1st IC chip 10. 

[0015] Here, on the other hand in each of the 1st and 2nd IC chips 10 and 20, the whole surface 1 1 and 21 and a lower field are set to 



http:// www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejue 



2006/03/23 



JP,2002-190490,A [DETAILED DESCRIPTION] 



2/3 



12 and 22 for the field of the top in drawing 1 . And both the IC chips 10 and 20 are repeated in the whole surface 11 of the 1st IC chip 
10, and the condition of the 2nd IC chip 20 of on the other hand having made 22 countering. 

[0016] Each IC chips 10 and 20 are constituted as a semiconductor chip formed by giving a well-known semi-conductor manufacturing 
technology to semi-conductor wafers, such as silicon. In this example, each IC chips 10 and 20 have the whole surface 1 1 and the 
active regions 13 and 23 where components, such as a transistor, were formed in 21 sides. 

[0017] Moreover, the electrodes 14 and 24 which consist of aluminum (aluminum), Cu (copper), etc., respectively are formed in the 
whole surface 1 1 and 21 of the 1st and 2nd IC chips 10 and 20. Electrodes 14 and 24 consist of these examples as wiring which 
consists of aluminum electrically connected with active regions 13 and 23. Moreover, covering protection of the whole surface 11 and 
21 of each IC chips 10 and 20 is carried out by the insulating protective coats 15 and 25 formed so that opening of some electrodes 14 
and 24 might be carried out 

[0018] Moreover, in the 2nd IC chip 20, the electrode 26 which consists of nickel (nickel), Cu, etc. is formed in the field 22, in addition 
the electrode 26 by the side of a field 22 is electrically connected with the electrode 24 by the side of the whole surface 21 through 
the through hole 27 which penetrates the 2nd IC chip 20 in that thickness direction. As for this through hole 27, it comes to fill up 
metals, such as W (tungsten). 

[0019] and the electrode 14 by the side of the whole surface 11 of the 1st IC chip 10 (part which carries out opening from a protective 
coat 15) and the 2nd IC chip 20 — on the other hand, it is joined through the above-mentioned bump 30, and the electrode 26 by the 
side of 22 is connected electrically [ two electrodes 14 and 26 ] and mechanically. By the bump 30 who shows drawing 1 , it has the 
structure where the laminating of the diffusion prevention layer 31 which consists of nickel etc., and the alloy layer 32 which consists 
of an eutectic alloy of Sn and Ag was carried out from the electrode 14 side of the 1st IC chip 10. 

[0020] The bump 30 who shows drawing 1 is shown as a condition after fusing the bump 30 who shows drawing 2 . Next, in order to be 
formed in the front face of the 1st IC chip 10 14 as electronic parts of this invention, i.e., an electrode, and this electrode 14 and to 
join to the 2nd IC chip 20, the 1st IC chip 10 which has the bump 30 by whom melting is done is explained with reference to drawing 2 . 

[0021] As shown in drawing 2 , the laminating of the 2nd layer 34 as the maximum surface layer which a bump 30 becomes from the 
above-mentioned diffusion prevention layer 31 from an electrode 14 side, the 1st layer 33 which consists of Sn, and Ag or Au is carried 
out one by one. In addition, the 2nd layer 34 shall consist of Ag in this example. 

[0022] Here, the diffusion prevention layer 31 intervenes between an electrode 14 and the 1st layer 33, is for preventing the counter 
diffusion of aluminum and Sn, and is called so-called barrier metal. As a diffusion prevention layer 31, the aluminum/Cu laminated 
material which carried out the laminating of aluminum and the Cu from the electrode 14 side besides nickel, the Ti/Cu laminated 
material which carried out the laminating of Ti (titanium) and the Cu from the electrode side are employable. 

[0023] As an approach of forming the diffusion prevention layer 31 in the front face of an electrode 14, when the diffusion prevention 
layer 31 is nickel, it can form with none I ectro lytic plating etc. Moreover, when it is each laminated material which the diffusion 
prevention layer 31 described above, it can form with the photograph RISOGURAFU technique in which a spatter, etching, etc. were 
used etc. In addition, when an electrode 14 is the ingredient which cannot carry out counter diffusion to Sn which constitutes the 1st 
layer 33 easily, a bump 30 may not have the diffusion prevention layer 31. 

[0024] Moreover, formation of the 1st layer 33 and the 2nd layer 34 can be performed by making the 1st layer 33 and the 2nd layer 34 
deposit continuously by using the approach (the lift-off method) of performing a spatter for example, using a metal mask etc., or 
electroplating using a resist mask. 

[0025] Moreover, in this operation gestalt junction for the 2nd IC chip 20 is performed by carrying out melting of the bump 30. Here, in 
the bump 30 who shows drawing 2 , when a bump 30 fuses, the weight ratio (only henceforth a weight ratio) of the 1st layer (Sn) 33 and 
the 2nd layer (Ag or Au) 34 is set up so that it may become the eutectic presentation of the metal which constitutes the 1st and 2nd 
layers 33 and 34. 

[0026] That is, in the alloy layer 32 (refer to drawing 1 ) formed after bump melting, the above-mentioned weight ratio is set up so that 
the presentation of the alloy layer 32 concerned may turn into an eutectic presentation (eutectic point) of Sn and Ag or may turn into 
an eutectic presentation (eutectic point) of Sn and Au. 

[0027] In this example which the 2nd layer 34 becomes from Ag, the above-mentioned weight ratio is set as a weight ratio from which 
Sn becomes 95.5 to 97.5% of the weight, and Ag becomes 2.5 - 4.5 % of the weight. Preferably, it is good for Sn to become and for Ag 
to become 3.5% of the weight 96.5% of the weight Moreover, when the 2nd layer 34 consists of Au, the above-mentioned weight ratio is 
set as a weight ratio from which Sn becomes 86 to 90% of the weight, and Au becomes 10 - 14 % of the weight. Preferably, it is good 
for Sn to become and for Au to become 12% of the weight 88% of the weight 

[0028] A setup of such a weight ratio is possible by controlling the ratio (only henceforth a thickness ratio) of the thickness of the 1st 
layer 33, and the thickness of the 2nd layer 34. the case where the 2nd layer 34 consists of Ag — the above-mentioned thickness 
ratio — 1st layer — it is set up so that the 2nd layer may be set to 31:1-56:1, for example, the thickness of the 1st layer 33 can set 
thickness of 48**5 micrometers and the 2nd layer 34 to 1.2**0.2 micrometers. 

[0029] moreover, the case where the 2nd layer 34 consists of Au — the above-mentioned thickness ratio — 1st layer — it is set up 
so that the 2nd layer may be set to 16:1-24:1, for example, the thickness of the 1st layer 33 can set thickness of 48**5 micrometers 
and the 2nd layer 34 to 2.5**0.2 micrometers. And in case such a thickness ratio forms the 1st and 2nd above-mentioned layers 33 
and 34 in the lift-off method, electroplating, etc., it is controllable by adjusting spatter time amount and plating time amount etc. 
[0030] And the electronic-parts zygote shown in above-mentioned drawing 1 can be made by using oven etc., heating the 2nd IC chip 
20 on the whole surface 11 of the 1st IC chip 10 shown in drawing 2 , where [ of superposition, a bump 30, and the 2nd IC chip 20 ] the 
electrode 26 by the side of 22 is contacted on the other hand, and carrying out melting of the 1st and 2nd layers 33 and 34 in a bump 
30. 

[0031] Since a bump's 30 maximum front face is considering as the configuration covered from Ag or Au which cannot oxidize easily 
rather than Sn here according to this operation gestalt, oxidization of Sn in the bump 30 before junction can be prevented. 
[0032] Moreover, since according to this operation gestalt it has set up so that it may become the eutectic presentation of the metal 
which constitutes the 1st and 2nd layers when a bump 30 fuses the above-mentioned weight ratio, minimum temperature required in 
order to fuse a bump 30 can be reduced even to low temperature compared with the conventional thermocompression bondings, such 
as eutectic temperature (221 degrees C) of Sn and Ag, or eutectic temperature (220 degrees C) of Sn and Au. 
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[0033] And since melting of the bump 30 can be carried out at such comparatively low temperature, a pressure required for junction 
does not need a high pressure (for example, 8x107 to 3x108Pa) like thermocompression bonding, either, but can make it a low pressure 
(for example, 1.5x106 to 1.5x107Pa) as much as possible. Thus, a bump configuration joinable by the low pressure can be offered, 
setting for the 1st IC chip 10 and preventing oxidization of Sn before junction according to this operation gestalt. 
[0034] (Other operation gestalten) Although the 2nd IC chip 20 was used in addition with the above-mentioned operation gestalt as 
phase hand part material to which the 1st IC chip 10 is joined, as phase hand part material, you may be a tape for TAB (tape career 
method), a leadframe, etc. these cases — the conductor of phase hand part material — to the section or an electrode, melting of the 
bump 30 of the 1st IC chip 10 can be carried out, and it can join. 

[0035] Moreover, as electronic parts which have the bump of this invention, it is not limited to IC chip (semiconductor chip). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the condition of having joined the electronic parts which have a bump concerning 
the operation gestalt of this invention to phase hand part material. 

[Drawing 2] It is the outline sectional view showing the important section of the electronic parts which have the bump who shows 
drawing 1 . 

[Description of Notations] 

10 [ — A bump, 33 / — The 1st layer, 34 / — The 2nd layer. ] — 1st IC chip, 14 — An electrode, 20 — 2nd IC chip, 30 
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